NEIL1 p.Gln282Stop variant is predominantly localized in the cytoplasm and exhibits reduced activity in suppressing mutations.
Human NEIL1 protein is a DNA glycosylase known to be involved in the repair of oxidized DNA lesions. A c.C844T germline variant of the NEIL1 gene has recently been identified in the Japanese population, however, the p.Q282Stop-type protein produced from this variant gene has not yet been characterized. In this study to determine whether the NEIL1 c.C844T variant might be a defective allele, we investigated the subcellular localization of the p.Q282Stop-type protein and its ability to suppress the development of mutations in mammalian cells. In contrast to the nuclear localization of wild-type (WT) NEIL1, the p.Q282Stop-type protein tagged with GFP or FLAG was localized predominantly in the cytoplasm of human H1299 cells. Mutant forms of the putative nuclear localization signal (NLS, amino acid sequences 359 to 378) of NEIL1-GFP resulted in predominant cytoplasmic localization of the mutants, suggesting that the abnormal localization of p.Q282Stop-type NEIL1 may also be caused by a loss of the putative NLS in the protein. Next, V79 mammalian cell lines inducibly expressing WT NEIL1 or p.Q282Stop-type NEIL1 were established using the piggyBac transposon vector system, and the mutation frequency was compared between the cell lines by HPRT assay. The frequency of mutations induced by glucose oxidase, an oxidative stress inducer, was higher in the p.Q282Stop-type NEIL1-transposed cells than that in the WT NEIL1-transposed cells. Finally, the Cancer Genome Atlas (TCGA) data showed an increased number of somatic mutations in primary carcinomas containing a truncating NEIL1 mutation. These results suggest that p.Q282Stop-type NEIL1 is predominantly localized in the cytoplasm, possibly due to a loss of the NLS, and possesses a reduced ability to suppress the onset of mutations, both findings suggesting that NEIL1 c.C844T is a defective allele.